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(54) yCTPOtfCTBO fl/lH BbinPAB/IEHHH 
OBCAflHOfl KO/IOHHbf 
(57) H3o6peieHne othocmtca k He4>T«Hofi m 
ra30BOM npoM-cTM m npeAHaaHaseHo a/ih bw- 
npaBneHMQ o6caAHOM ko/iohmw (OK). Ue/ib - 
noBbtiueHi^e. HaAe>KH0CTM pa6oTw ycip-ea 3a 
cseT npeAOTBpaiueHun ero 3aKnnHHBaHHH b 
CKBaxiiHe npii OAHoapeMeHHOri 3kohommm 
3HepropecypcoB 3a CMeT o6ecneMeHnn B03- 
moxhoctm yMeMbiueHnq KpyTAiuero MOMenTa. 
J\n* 3Toro Kopnyc (K) 1 ycip-sa MMeeT KOHWMe- 
CKwe npnMyio m o6paTHbie HanpaB/iaioiuMe, a 
Ha ero MapyxHOii noBepxHoctw ewno/iHemj 
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Ko/ibiteBOfl na3 2 m paAua/ibHue na3w 10. no- 
c/ieAHMe mmoot b nonepeHHOM ceneHun K 1 
paBHOMepHOM3MeHflKDiuyK)CP r/iy6nHy a/ia pa- 
Aua/ibHoro nepeMemeHMw po/imkob (P) 5 m 6. 
KOTopue pasMemenu e naaax 10 c bo3mo;kho- 
dbio paAManbHoro nepeMemeHMA. B xo/tbue- 
bom na3y 2 noc/ieAooaTe/ibHO c 
B03MO)KHocTbio BpatneHwa oTHocnie/ibHO npo- 
AO/ibHoft ocw K 1 ycTaHOB/ieHbi xo/ibqa 3, 4 m 8 
c naaaMw 9 Ha o6paiueHHbtx Apyr k APyry no- 



BepxHocT^x, rAe pacnono)KeHbi ewcTynw. £/im- 
na na30B xo/ieu 3. 4 m 8 b nonepesHOft n/iocxo- 
ctm K 1 paena ee/iMMMHe paAHa/ibHoro 
nepeMeiaeHMn P5m6. Me>KAy xo/ibqaMM 3. 4 
m 8 c 803M0)KH0CTbK> BpaujeHwi soicpyr CBOeM 
ocm pa3MetueH btopom pna P 5 m 6. B c/iynae 
CMATnq OK Ha KaxoM-To ee ynacTxe no aceMy 
nepMMeipy Bbinpae/ieHMe OK 6yAeT ocymecT- 
B/inTbCfl HenocpeACToenHO bccmh neTbipbMA P 
5 m 6. 4 v\n. 



M3o6peTeHwe othocmtc* k He<J>TflHofl m 
ra30B0fi npoMbiuj/ieHHocTM, a mmchho k ycT- 
P0MCTB3M A^n Bunpao/jeHM« o6caAHOft KO/IOH- 

HU. 

Ue/ibK) M3o6peTennfl nB/iaeTCfl noBuwe- 

HWe H3AOKH0CTM pa60Tbl yCTpOMCTBS 3a cseT 

npeAOTDpameHim ero saKnuHnsaHna b cxaa- 
>Knne npn OAHoopeMenno^ skohommm aHepro- 
pecypcon 3a cmgt o6ecneMeHwn yMeHbiueHMa 
KpyTaiuero MOMGHia. 

Ha <t>nr. 1 cxeMaxuHHO M3o6paxceno npeA- 
naraeMoe ycTpoviCTao; na 4>wr. 2 - pa3pe3 A-A 
na <j)Mr. 1; Ha 4>Mr. 3 - pa3pe3 B-6 Ha <t>wr. 1; 
na 4>mi\ 4 - TpaeKTopun nepeMemeHMrt ocefl 
Gpamenua po/imkob, ncpexaTbmaiomMxcfl no 

XMHTOH M HeCMHTOfi CTeHKdM 06caAH0M KO/IOH- 
Hbl. 

YCTPOMCTBO COCTOMT M3 UM/lMHAPMMeCKOrO 

MMeioiuero KOHWMecxyio npswiyio m o6paTHyio 
HanpaB/inwmyK) KOpnyca 1, Ha Hapyxnofi no- 
oepxHocTw KOToporo Bbtno/iHen KO/ibueBow 
na3 2. rAe noc/ieAOBaTe/ibHo pa3MeiueHbi um- 
nMHApMMecKne Ko/ibua, Bepxnee 3 m hvdkhcg 

4. Me*Ay KOTOpbIMM yCTaHOB/lCHU C B03M05K- 

HocTbK) Bpamennfl Boxpyr CBoePi ocm BepxHMft 

p«A pO/IMKOB 5 M HMXHMW p«A PO/IMKOB 6, CHa6* 
>K6HHblX pa3MSlU6HMUMV1 B BepXHeM M HMXUteA 

MacTflx Ha mx TopuoBux noaepXHocTflx BbicTy- 
naMM 7. Me)KAy BepxHMM w hw*hmm p«a3mm 
po/inKOB ycTaHOBneHo cpeAHee un/iMHApuMe- 
CKoe KO/ibuo 8. BepxHee 3, cpeAHee 8 m hvdk- 
nee 4 qM/iMHApMMecKMe Konbiia ounonHeHw c 
na3aMM 9 Ha o6pameHnwx APyr k APyry noaep- 
xhoctwx, rAe pacnonoxenu ewcTynw 7 ponn- 

KOB. Po/IMKM 5 M 6 yCTdH0BH6Hbl B H33y 2 M 

paAwanbHbix nasax 10 xopnyca. na3u 10 xop- 
nyca nMetoT b nonepeMHOM ceMeHiin Kopnyca 
paBHOMepHO M3MeHfl»oiuy»ocn rny6nHy ot bw- 
CTynoB 11 k onaAMHaM 12 ana paAuaibHoro 
nepeMeiueHnfl poaiikob. Konbua 3. 4 w 8 ycTa- 
Hoonenbi c B03Mo>KHOCTbK> Bpau4enn« othoch- 
Te/ibHO npoAO/ibHofi ocu Kopnyca. a jxtvahz 
nasoB 9 xo/ieu b nonepeMHOM n/iocxoCTii xop- 
nyca paana paA^a/ibHOMy nepeMeuieHHK) po- 
/imkob. B Kopnyce BunonHen oceBoft Kanan 13. 



YcTpotfcTBo pa6oTaeT c/ieAyK)iunM o6pa- 

30M. 

YCTpOMCTBO Ha KO/IOHHe 6ypn/ibHbix Tpy6 
cnycxaiOT b cxsaxMHy m npw AOCTMweHMw mm 

5 BepxHew rpanwubi CMAToro ynacTxa o6caAHOrt 
Ko/iOHHbi"cnycK npexpamaiOT. 3aTeM onenb 
MeA/ieHHo BpamaioT xo/iOHHy 6ypn/ibHux 
Tpy6. Ec/iu Ko/iOHHa Tpy6 cbo6oaho Bpaujaer- 
cn 3T0 yKa3UBaeT Ha to, mto pjiau po/imkob 

10 BepxHMii 5 m iwxcHMft 6 (4>nr. 1-4) eme ne 
B3aviM0Aei4CTByK)T co cmatum yvacTKOM 06- 

C3AH0M KO/lOMHfal. He3HaMMTe/lbH0 yBe/IMMMB 
r/iy6nHy cnycKa ycipoCiCTBa. OHOOb apamaioT 
Ko/iOHHy 6yp.MAbHbix Tpy6. JXanbHetouMto cnycK 
15 ycTpoftCTaa npexpamaiOT b tom cny^ae, ecnw 

npn BpameHMM KO/IOHHW Tpy6 B03HMXa6T CO* 

npoT^BneHne ee BpamennKD, mto CBHAeie/ibCT- 
ByeT 06 ynope pohmkob ycTpowcTBa b cmatu^ 
ynacTOK o6caAHOM ko/iohhu. rioc/ie 3Toro co- 

20 3A3K>T UMpKy/lJIUMIO npOMblBOHHOM )KHAKOCTM 

b CKBaxctiHe. KOTopaq npoxoAMT Mepea oceBOA 
xaHan 13 Kopnyca 1 m noc/ie BuxoAa M3 Hero 
oMUBaeT po/iMxw m cnoco6cTByeT mx oxna>KAe- 

HMK>. flpM BpaiUeHMW KOilOHHbl 6ypM/1bHblX 

25 Tpy6 opamaeTca xopnyc 1 ycTpoftCTea. npM 

3T0M PO/IMK. HaXOA»lMMMC5l BO BndAMHO 12 pa- 

AwanbHoro na3a 10 Kopnyca (<|)Mr. 4). oxaauBa- 
eTCfl npM>xaTbiM OAnoepeMeHHO k cmdtoA 
CTeHxe o6c3ahoi^ ko/iohhu m Any paAna/ibHoro 

30 naaa xopnyca. B peay/ibTaTe sero nponcxoAMT 
nepexaTbtBdHMe pomixa no ynoM^HyTbiM no- 
BepxHocTAM o6caAHOR koaohhu m xopnycayc- 
Tpov^cTaa. B to *e BpeMsi poumk. 
pacno/ioxceHHuA c npoTMBonono)tcHoA CTopo- 

35 Hu xopnyca 1, ynMpaeTcn a HecMsnyio CTeHxy 
o6caAHOA ko/iohhu m nepexaTusaeTCfl oaho- 
apeMeHHO no siok noaepxHocTM m ahy paAM- 
a/ibHoro na3a xopnyca. npM 3tom 
HanpaBnenMe nepexarbiBaHMA po/imkob m spa- 

40 meHMe. CBRaaHHbtx c hmmm nepxHero. cpeAne- 
ro m HMKHero umumhapmmcckmx xoneu3. 8 m 4. 
coanaAaeT c Hanpas/ienMeM spameHMn Kopny- 
ca 1 ycTpoviCTBa. B npouecce nepexaTuaaHMA 
ponMKOB no Any paAManbHoro na3a 10 ohm W3 

45 snaAMHbi 12 nepeMeiuaiorcn na BepuiMny 11, 

**J0 conpoao>KAaeTcn npMMyAMTenbHUM ou- 
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.AQHwemieM ponuKOB H3 Kopnyca noa agmct- 
8M6M 003HMKaK)mero 6oKOBoro (Bbinpao/iflio- 

lUero) yCM/lMfl. flpM BWABMWeHMM po/imkob MX 

eucrynw 7 nepeMemarcTCR no naaaM 9, koto- 
pwe npeAycMorpeMbi b xonbuax 3, 4 n 8. flpw 5 
3tom TpaeKTopun nepeMeujeHMn ocm spame- 
hma f)o/iviK3. nepeKaTWB3K)Luerocji no HecMa- 
tom cTeHxe o6caflHOM ko/iohhw, 6yAeT uMeTb 

BMA OXpy)KHOCTM, n0K333HH0fl HB <f>Mr. 4 

cn/iouiHOM /lUHnew, uemp kotopow coanaAaeT 10 
c MeHTpoM o6caAHofi xo/iohhw. Ocb we Bpa* 
meHM« po/iwxa. nepexaTWBaiomerocfl no cma- 
tom ctghk© Ko/iOHHw w Bwnpao/ifl»omero ee, 
6yAeT nepeMemaTbcn no napa6o/iMHecKo* 
TpaeKTOpnn, KOTopaw noK33aHa Ha tom we <{>m- 15 
rype nynxmpHo* /imhmcm. 3to npowcxoAUT 
M3-3a Toro, hto ycM/me, neo6xoAMMoe nnn aw- 
npaBneHMA CMHToro ynacTxa o6c3ahom ko/ioh- 
hw BcerAa MeHbiue ycn/inw, neo6xoAHMoro 
A/i« nepBMMHOMAe<J>opMauMMTOMxe xo/iohhw. 20 
Po/imk, nepeKaTWBaioiMMMCfl no hccmhtom 
CTenxe o6caAnofl ko/iohhw, nepeMeiuancb M3 
BnaAMHw 12 Ha aepwMHy 1 1 Ana paAwa/ibHoro 
na3a. OTOABwraeT xopnyc 1 ycTpowcTBa ot ne- ■ 

CM9TOM CTeHKH 8 CTOpOHy CMflTOI*. BblABtDKe- 25 

Hue po/iukob M3 Kopnyca npexpamae-rca 
noc/ie AOCTuxeHMq mmm aepujUH 1 1 Ana P3am- 
a/ibHoro na3a. MaxcviMa/ibHoe paccTOflHue. na 
KOTopoe nepeMemaeTC* po/itfx. obinpaa/iRio- 
iumm cM«Tyio CTeMxy o6c3Ahom ko/iohhw. 6y- 30 
act paaHO cyMMe p3ccto«hmPi. hb xoTopwe 
BbiABnraiOTc$i M3 Kopnyca ynoMHHyTww m npo- 
TWBO/iexcaiMMft eMy po/imkm. B c/iynae cmatmh 
oScdAHoA KO/ioHHbi Hd xaxoM-To ee ynacTxe no 
BceMy nepwMeTpy ewnpaa/ieHMe xo/iohhw 6y- 35 
Aer ocyiuecTe/iflTbCA HenocpeACTaeHHo ace- 

MM MeTbipbMJI pO/lMKaMM. TaKMM o6pa30M, 8 

npouecce OAHoro o6opoia Kopnyca 1 ydpofi- 
CTBa BbinpaB/ineTcn yMacTox o6caAHort ko/ioh- 
hw, pa b hum no A/iMHe cyMMapno* BwcoTe 40 
eepxHero h hmxhcto p»aob po/imkob. finn bw- 
npaB/ieHMn HMwe/ieacdLuux cmatwx ynacTxoB 
o6caAHOM ko/iohhw ydpoMCTBO AonycxaioT m 
noBTopsK>T onwcaHHwe onepauww. 

45 

n p M M e p, fl0nyCTMM 06C3AH3» K0/10HH3 

AMdMeTpOM 299 mm (MapKa cra/m K, to/iiumhs 
deHKM 12 mm) CMflTa Ha rny6MHe 3000 m. fl/ia 
Tpy6 Taxovt npoMHocm Hapy*Hoe A3B/ieH»e. 
npw KOTopoM HanpaxceHHe b rene Tpy6w aoctm- 50 
raeT npeAe/ia TexyMecTM. paano 130 xIc/cm 2 . 

3T0 3HaHMT. MTO A/1* CMRTM» o6C3AHblX KO/IOHH 

yxa3aHHOM npoinocTM AOCTaroHHO Hapy^noe 
AaB/ieHMe nop»Axa 130 xrc/cM 2 . Bbinpaa- 
/i6hma TaxMx xonoHH Tpe6yeTc« Tax>Ke A3B/ie- 55 
nwe (mhm 6oxoaoe BunpaB/inioiuee ycn/we) b 
npeAe/iax 130 xfc na KdxAbiA kb3ap3thu^ 
caHTMMeTp xoHTaxTd pa6oMero aneMenTa (o 
Ashhom c/iyMae po/imxob ycipoticTBa co cm«- 

TOrt CTeHKOM 06C3AH0M KO/lOHHbl. 



ycTpowcTBO cnycxacTCrt Ha r/iy6MMy 3000 
m Ha 6ypM/ibHOM xonoHne AMaMeTpoM 140 mm 
(Mapxa CTa/iM K, to/iiumh3 ctghxm 10 mm). npM- 
BeAenHbi^ Bee 1 nor. m tskom ko/iohhw paBen 
Pnp - 38,8 xTc/m. npeAe/i TexyMecTM o 1C k - 
5000 xrc/CM 2 . 

Bee Been 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 xrc. 

flpM xo3(|)(t)MUMeHTe 3anaca npoMHOcm 
1.3 

n _<W _ 5000 _« Qytc r , 2 
cr A on. jpr y-y =3846 xrc/cM^ 

Ob p = ^+3r? ac ; (1) 



Sce«i.Tpy6u 
. S C eM.Tpy6hi = 40.7cm 2 : 

"*= :! ^=2860 Krc/cM 2 . 

MoMeHT COnpOTMB/ieHMfl xpyMeHMio 



w = 



_ JT ' D 



16 



TAe D M d - COOTBeTCTBeHHO Hapy^KHWft M 
BHyTpeHHMft AMdMeTpU 6ypM/1bHOil KO/IOHHW. 

m; 

u . 3J4-0.14 3 . , rtn „ 4 , 
W 16 ( 1 " 0 86 ) = 

= 0.000244 m 3 = 244 cm 3 . 

M3(1) 

3r 2 ac =r/?.p - al : 



/ O np - (/ m2 
3 



— 2 T 

O np ~(7h 



OTxyAa AonycTMMwii momght, c xotopwm 
mokho cxpysMBaTb 6ypvi/ibMy»o xo/iOHHy aa» 
npMBeABHMA ee bo Bpamenwe, 6yAeT 

M= Y^ H -2^ ^/3846 g - 2860 7 " 
=361 120 xf 3 . cm = 3611 If ■ m. 3 
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Torfla ycunne. B03Hw<aK)iuee or aioro mo- 

MeHTa, C0CT3BMT 

Q = U7 = Hm = 40573 Kfc - 



rAe Di - HapyxHww AMaMeTp Kopnyca yCTport- 
ctb3 (M3roTaB/iMBaeTcn na YET AwaMeipoM 
178 mm), m. 

RpM BbicoTe OAHoro po/iMKa 100 mm, A**a- 
MeTpe 40 mm m BMABM^eHMw Kd^oro po/iMKa 
M3 Kopnyca ydpoflCTBa Ha 5 mm nnomaAb koh- 

TaKTa Skoh, POAMKOB CO CMflTOPi CTeHKO* 06- 
CaAHOrt KO/IOHHbl 6yAeT M3MeHHTbCfl OT 1 AO 

145 cm 2 . 

BoKoeoe Bbinpae/i^omee ycvinwe, co3Aa- 
saeMoe yctpowcTBOM, pasno 



10 



15 



20 



Qeun — 



_ Q 



Skoh ' 



3to ycunwe no Mepe b\aj\bwkqh\as\ po/in- 

KOO M3 KdHdBKM KOpnyca VCTDOMCTB3 6vneT 

M3MeH«rbC« ot 40573 ao 280 kI"c/cm 2 , mto 
3H3MHTenbHO npeBOcxoAMTycM/iMe. hco6xoam- 
Moe An* BunpaBneHviA paccMaTpweaeMofl 

CM ATOM 06caAH0M KO/IOHHW. 



JLlA 
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0 o p m y n a n3o6peTeHMA 

YCTpOMCTBO A™ BbtnpdB/ieHMR o6C3AHOM 
KO/IOHHbl, BK/lK>HaK>mee KOpnyC C KOHWHeCKM- 
MH npflMOM M o6p3TH0M H3np3BflflK)mMMM II 

KO/ibneBUM na30M Ha Hapy*HO& noBepxHo- 
cth, noc/ieAOBaTe/ibHO ycTaHOB/iennbie b 
KO/ibueBOM naay Kopnyca Ko/ibqa c na3dMH Ha 

B39MMHO o6paiueHHwx nOBepXHOCTflX, yCT3- 
HOB/ieHHwe na Kopnyce mokay KOiibqaMM c 

B03MO)KHOCTbK) BpaujeHHfl pOflMKH C BblCTyna- 

mh b BepxHert m HuxcHert Macmx. pacno/ioweH- 
HbJMH B D333X KO/ieu, O T /) H H a K) in e e c n 
TeM, HXO. C Ue/lbK) nOBblUieHMP HaAOKHOCTll 

pa6oTbi ycTpofiCTBa 33 cneT npeAOTBpaiueHnn 

ero 33K/1MHMB3HMH B CKB3)KMH6 npW OAHOBpe- 

MeHHort 3K0H0MMM 3HepropecypcoB 3a cmbt 
d6ecneMeHHB yMeHbiueHun Kpymtuero MOMeH- 
T3, na Hapy>KHort noBepxHocTM Kopnyca bu- 
no/iHeHU paAHa/ibHbie na3bt, MMewmwe b 
nonepeHHOM ceMeHMw xopnyca paaHOMepno 
M3MeH*i0U4yK>Cfl rny6nHy j\na paAna/ibHoro 
nepeMeiueHMfl po/WKoe. npwneM po/iMKW pa3- 
MetueHbi b paAvianbHwx na3ax Kopnyca c 
BO3M0*cH0CTbK> paAwa/ibHoro nepeMeme- 

HMfl, KOilbUa yCTaHOB/ieHbl C 803M0KH0CTbK) 

Bpaiuennfl oTHocwTenbHO npOAO/ibHoft ocw 
Kopnyca, a a*wh3 na30B xo/ieu b nonepeMHort 
nnocKOCTM xopnyca paBHa BenumiHe paAua/ib- 
Horo nepeMeiueHMA po/iwxoB. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1 , a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 1 0, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor K= 1.3 

a v 5000 00 _. £ . 2 
<W»e = -g = -^j = 3846kgf / cm 2 

p 



c 

*^pipe cross section 



n 40.7 
The torsional moment of inertia is 



Spzpe craw section ~ 40.7 cm ^ > 

O . = l^?=2860kgf/crrf. 



„ - 0.86 
D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 

o2 _ 2 2 . 

^tm ~ a lim °n > 



X,an ~\ 3 
an w I 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384#-286tf 



= 361 120 kgfcm = 361 1 kgf-m. 
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Then the stress arising from this torque is 

Di 0.089 
2 

where ~D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

agttening q 

Hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgffcm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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